Redox sensing molecular mechanism of an iron metabolism regulatory protein FBXL5.
FBXL5 is a subunit of the SCFFBXL5 ubiquitin ligase complex that targets the proteasomal degradation of iron regulatory protein IRP2, which is an important regulator in iron metabolism. The degradation of FBXL5 itself is regulated in an iron- and oxygen-responsive manner through its diiron center containing Hr-like domain. Although the crystal structure of the Hr-like domain of FBXL5 and its degradation based on iron/oxygen sensing has been reported, the redox sensing molecular mechanism is still not clear. Herein the redox properties of FBXL5 were investigated via EPR, direct electrochemistry, SRCD, fluorescence emission spectroscopy, and redox kinetics. The results indicated that the conformation and function of FBXL5 are tuned by the redox states of the diiron center. The redox reactions of the diiron center are accompanied with conformational changes and iron release, which are associated with FBXL5 stability and degradation. These results provide insights into the redox sensing mechanism by which FBXL5 can serve as an iron metabolism regulator within mammalian cells.